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ABSTRACT
Wine samples were produced from locally available tea infusions (Lipton tea, Top tea and Highland tea) using baker’s 
yeast (Saccharomyces cerevisiae By1) and yeast cultures from pineapple (S. cerevisiae Py6) and cocoa (S. cerevisiae CY43). 
Physicochemical analyses and microbial evaluation were undertaken during fermentation.  Lipton tea wine produced, 
using baker’s yeast, pineapple yeast and cocoa yeast had highest alcoholic contents of  7.88%, 6.25% and 7.20%, 
respectively.  Top tea wine produced using the same set of  yeasts had highest alcoholic contents of  9.78%, 5.43 
and 8.15% respectively, while Highland tea wine produced highest alcoholic contents of  9.78%, 7.07% and 7.61% 
respectively.  Physicochemical analyses for all the wines produced showed that the specific gravity, total solids and pH 
of  the must decreased as fermentation progressed while the titratable acidity remained constant throughout the must 
fermentation. Colony counts showed a high biomass of  yeast cells that decreased as it tended towards the end of  
fermentation. Sensory analysis of  the wines showed that Lipton and Top tea are the most acceptable organoleptically 
when compared with the commercial wine used as control although the three tested teas were not significantly 
different statistically. Baker’s yeast was rated as the best yeast for wine fermentation irrespective of  the type of  tea 
used. All the wines produced were generally accepted as they were scored above average. This study highlights the 
potential of  using different tea infusions as alternatives to grape and other fruit musts in wine making. It also confirms 
that commercial yeasts such as baker’s yeast can be used in homemade wine production.
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Introduction
Tea, the most widely consumed beverage in the 
world, is produced from the leaves of  Camelia 
sinensis. Tea and herb tea are popularly used as 
beverages worldwide because of  their refreshing 
and widely stimulating action (Hamilton and Miller, 
1995).  Three kinds of  tea have been identified, 
namely black tea, green tea and oolong tea. The 
different kinds of  tea are synonymous with different 
regions of  the world. Approximately 77% of  tea 
produced and consumed worldwide is black, 21% 
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is green and 2% is Oolong (Diane and Blumberg, 
2002). Although the nutritional value is poor, many 
reports are available on the beneficial effects of  tea 
on human health. Tea may have a protective role 
against cardiovascular diseases and cancer due to 
the antioxidant activity of  tea flavanoids (Dreosti 
et al., 1997). As a result of  the need to find a wider 
use for tea, the tea producing countries of  the 
world have explored and developed many different 
products and by-products. Notable among these 
are non-alcoholic beverages packaged in cans, 
plastic bottles and tetra packs. Apart from this, 
green tea buckwheat noodles have been introduced 
into the market. Tea has also been used in candy 
and chocolate (Anon, 2001). However, there is 
little or no information on the use of  tea for wine 
production (Aroyeun et al., 2005). Wine is well 
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recognized for its social and sensory qualities and 
actions as a source of  antioxidant substances such 
as flavanoids anthocyanins, flavanols, catechinis, 
leucoanthocyanins and resveratrol (Nattella et al., 
2001). Many studies have revealed wine production 
from grapes and other fruits must and several 
physiochemical evaluations have been undertaken 
(Nicolini et al., 2000). Other examples of  wine 
must (substrates) include the use of  black plum 
(Vitex doniana) juice (Okigbo, 2003), carrot juice 
(Asagbra and Oyewole, 2002) and banana (Musa 
spp.) (Onwuka and Awam, 2001).
Although many types of  yeasts may be present in 
fruits used as the traditional must as they come 
from the vineyard, few wines are made without 
the addition of  a pure yeast culture. Fermentations 
utilizing natural flora from the grapes have a high 
risk of  spoilage (Bannister, 1989). The choice 
of  yeast strain can make a small but significant 
contribution to the alcohol, sulphur dioxide, sugar, 
etc. Strains used for wine fermentation are available 
as slant or liquid cultures or as Active Dry Yeast 
(ADY). Active dry yeast is high in cell reserves and 
sterols by nature of  their production which takes 
place in rich nutrient media with a continual oxygen 
supply. Yeasts have been isolated from many 
sources for industrial purposes.  Such include yeast 
isolated from palm wine for industrial production 
of  ethanol (Layokun, 1984), for single cell protein 
(Amachukwu et al., 1986), for leavening of  dough 
for bread making (Oakugbue, 1988) and for wine 
production (Osho and Odunfa, 1999). Producing 
wines which meet the winemaker’s expectations 
involves optimizing and controlling diverse factors 
from vineyard operations through bottling. The 
microbiological process in wine making is one of  
the areas in which a winemaker can exercise control 
to optimize the final product quality.  This control 
begins with the choice of  yeast for the primary 
fermentation, the essential and most dynamic 
microbiological process of  vinification (Bannister, 
1989). 
Tea is a popular beverage with potential health 
benefits, unique flavour and aroma, hence the 
need to find a wider use for tea by providing an 
outlet for the use of  infused tea leaves in wine 
production.  This study is focused on developing a 
wine product using infused tea bags and different 
strains of  Saccharomyces cerevisiae including Baker’s 
yeast as raw materials. This study is designed to 
encourage domestic production of  wine at home 
while reducing raw material limitation.
Materials and Methods
Collection of samples
Tea samples used for this study are Lipton tea and 
Highland tea. They were obtained from markets, 
within the Lagos metropolis. Three species of  
Saccharomyces cerevisiae were used in carrying out this 
experiment. They are S. cerevisiae By1 (Baker’s yeast 
from active dry yeast) and two others isolated from 
cocoa (S. cerevisiae Cy43) and pineapple (S. cerevisiae 
Py6). Baker’s yeast (S. cerevisiae By1) was obtained 
from a market in Lagos.  The S. cerevisiae Cy43 and 
Py6 strains were obtained from Biotechnology 
Department, Federal Institute of  Industrial 
Research, Oshodi (FIIRO), Lagos.
Sterilization of equipment
The equipment used to carry out the experiment 
were sterilized by surface sterilization using a 
solution of  1% sodium metabisulphite as described 
by Ojeh (1980).
Media preparation
The medium used for the cultivation of  the yeast 
was Malt Extract Agar (MEA, Merck 1.05398). The 
medium was prepared according to manufacturer’s 
instructions and autoclaved at 121oC for 15 min, 
into which 0.2 g of  streptomycin powder was added 
to prevent the growth of  bacteria.
Isolation of yeast strains
Cocoa and pineapple yeast strains were sub-cultured 
on Malt Extract Agar ((MEA, Merck 1.05398) 
plates using the quadrant streak method and were 
incubated at ambient temperature for 48 h.
Preparation of starter culture
The starter cultures (106 to 107) were prepared by 
making the yeasts into slurry with 100 ml of  tea 
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infusion, to be fermented before mixing into the 
main body of  the tea infusions as described by 
Ojeh (1980).  In the preparation of  baker’s yeast 
starter culture (106 to 107), 2 g of  active dry yeast 
was made into slurry with 100 ml of  Lipton tea, 
Top tea and Highland tea infusions respectively. 
The starter culture preparations were incubated in 
a shaker incubator for 24 h, for the conditioning 
and propagation of  the yeast cultures (Aroyeun et 
al., 2005).
Wine production
A total of  18 g each of  the tea leaves of  Lipton tea, 
Top tea and Highland tea were infused into 3 litres 
of  boiling water respectively.  These tea infusions 
were prepared in triplicates. The tea infusions were 
decanted into nine 5 litre plastic fermenting vessels 
respectively and labelled appropriately. Into each of  
the preparation, 14.2 % sugar was dissolved.  Each 
starter culture was added into its corresponding tea 
infusion, and 0.1 g/l of  ammonium sulphate was 
added into each fermenting medium.  Fermentation 
was then allowed to proceed at 30oC temperature. 
All wine samples were prepared in duplicates and 
the mean values of  the data obtained were recorded. 
The wine production process was as described by 
Aroyeun et al. (2005).
Microbiological analysis
The colony count of  each must preparation 
was determined using the Neubaur slide humus 
cytometer. This was carried out by adding a drop of  
methylene blue into 10 ml of  each must preparation 
and observed under x40 magnification of  the light 
microscope.
Physicochemical analysis
The physicochemical parameter determined on the 
wine samples include the pH using the micro-
processor pH metre, specific gravity using a 
hydrometer, total solids using a refractometer and 
the titrate acidity by tritration with 0.2N sodium 
hydroxide (NaOH) solution and expressed as 
percentage tartaric acid. Each analysis was carried 
out in duplicates.
Maturation of the wine 
The fermented liquor racked full into clean 2.5 litre 
plastic containers and was allowed to age. At each 
stage of  racking, 0.1 g/l of  sodium metabisulphite 
was added as preservative (Aroyeun et al., 2005).
Sensory analyses
Sensory analyses were carried out by a five-man 
connoisseur panelist. Each connoisseur evaluated 
important features such as colour, clarity, bouquet, 
aroma, appearance in bottle and general acceptance 
for each of  the wine preparations. The wine samples 
were graded on 1-5 score with five being excellent 
and one being poor. The wines were compared 
with a standard table wine and the effect of  the 
type of  yeast strains used was determined. The data 
obtained were subjected to analysis of  variance 
(ANOVA) using the statistical analysis system 
(SAS) and significant means were separated using 
Duncan’s multiple range test at p < 0.05 (Rivella, 
1987).
Results and Discussion
Wine samples were produced from different 
treatments of  must during fermentation study. The 
wines produced using baker’s yeast had alcoholic 
contents of  7.88%, 9.78% and 9.78% for Lipton 
tea wine, Top tea wine and Highland tea wine 
respectively after 7 days of  fermentation. The 
wines produced using pineapple yeast had alcoholic 
contents of  6.5%, 5.4% and 7.1% for Lipton 
tea wine, Top tea wine and Highland tea wine 
respectively. The wines produced using cocoa yeast 
had alcoholic contents of  7.2%, 8.1% and 7.6% 
for Lipton tea wine, Top tea wine and Highland tea 
wine respectively as shown in Table 1.
In this study, a total of  nine (9) wines were 
produced. During the fermentation, there was a 
gradual increase in alcohol content in all the nine 
wines (Table 1). This is as a result of  the gradual 
consumption of  sugar by the yeast cells. This 
observation is in agreement with the work carried 
out by Ibegbulam et al. (2005). In a similar study 
carried out by Asagbra and Oyewole (2002), there 
was a gradual increase in the alcoholic content of  
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carrot wine as a result of  consumption of  sugar 
by the yeast – Saccharomyces cerevisae var ellipsoideus. 
Evidence of  sugar consumption by the yeast cells 
can be seen in the gradual decrease in specific 
gravity as the fermentation progressed as observed 
in Table 1. The rate of  sugar uptake by yeast cells 
has been observed to be a consequence of  the 
inherent kinetics of  the transport process and 
substrate inhibition (Bisson, 1999).
Table 1: Effect of  fermentation on the specific gravity, total solids and potential alcohol of  wine from three 
tea infusions
FERMENTATION                                               (i) SPECIFICATION GRAVITY
 Days Lipton tea wine                              Top tea wine                        Highland tea wine   
 By1 Cy43 Py6 By1 Cy43 Py6 By1 Cy43 Py6
0 1.086 1.111 1.100 1.092 1.110 1.098 1.092 1.180 1.092
1 1.078 1.079 1.074 1.080 1.072 1.074 1.080 1.072 1.068
2 1.058 1.071 1.070 1.062 1.068 1.066 1.062 1.068 1.066
3 1.043 1.066 1.062 1.036 1.064 1.062 1.038 1.066 1.060
5 1.032 1.064 1.060 1.028 1.058 1.062 1.028 1,606 1.060
7 1.028 1.060 1.056 1.020 1.054 1.060 1.020 1.054 1.054
9 ND 1.058 1.054 ND 1.050 1.058 ND 1.052 1.052
11 ND ND 1.052 ND ND 1.056 ND ND 1.046
FERMENTATION                                                (ii)  TOTAL SOLIDS (oBRIX)
 Days Lipton tea wine                              Top tea wine                        Highland tea wine   
 By1 Cy43 Py6 By1 Cy43 Py6 By1 Cy43 Py6
0 23.0 29.0 26.0 24.5 28.0 25.0 25.0 28.0 25.5
1 21.0 22.0 20.0 21.5 19.0 20.0 21.5 19.0 19.0
2 16.0 18.0 18.0 17.0 18.0 17.5 17.0 18.0 17.5
3 12.0 17.0 16.5 10.2 16.5 17.0 10.2 17.0 16.0
5 9.0 17.0 16.5 8.2 16.0 17.0 8.2 15.0 16.0
7 8.2 16.0 15.5 5.7 15.0 16.0 5.7 14.0 15.0
9 ND 15.5 15.0 ND 14.0 16.0 ND 1.0 14.0
11 ND ND 15.0 ND ND 15.0 ND ND 13.0
FERMENTATION                                               (iii)  PROBABLE ALCOHOL (V/V)
  Days Lipton tea wine                              Top tea wine                        Highland tea wine
 By1 Cy43 Py6 By1 Cy43 Py6 By1 Cy43 Py6
0 0 0 0 0 0 0 0 0 0
1 1.08 4.35 3.53 1.63 5.16 2.99 1.63 4.39 4.07
2 3.80 5.43 4.08 5.74 4.08 4.08 5.43 4.39 4.35
3 5.84 6.11 5.16 7.61 6.25 4.62 7.34 5.71 5.16
5 7.34 6.39 5.43 8.69 7.07 4.62 8.69 6.52 5.16
7 7.88 6.93 5.98 9.78 7.61 4.89 9.78 7.34 5.97
9 ND 7.20 6.25 ND 8.15 5.16 ND 7.61 6.25
11 ND ND 6.25 ND ND 5.43 ND ND 7.07
By1, Sacharomyces cerevisiae By1; Cy43, S. cerevisiae Cy43; Py6, S. cerevisiae Py6; ND, Not determined
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In all the wines produced, there was a gradual 
decrease in specific gravity and total solids (Table 
1), while titratable acidity remained constant during 
fermentation (Table 2). Wines produced with 
baker’s yeast had a pH of  3.22, 3.07 and 3.14, while 
the pH of  the must at initiation of  fermentation 
was 3.90, 3.88 and 3.89 for Lipton tea wine, Top 
tea wine and Highland tea wine respectively. Wines 
produced with cocoa yeast had a pH of  3.16, 3.07 
and 3.09, while the pH of  the must at initiation of  
fermentation was 4.00, 4.03 and 4.00 for Lipton 
tea wine, Top tea wine and Highland tea wine 
respectively. Wines produced with pineapple yeast 
had a pH of  3.08, 3.11 and 3.09, while the pH of  
the must at initiation of  fermentation was 4.38, 
4.35 and 3.79 for Lipton tea wine, Top tea wine 
and Highland tea wine respectively (Table 2). The 
colony counts obtained for the total yeast cells 
indicates an initial increase in cell biomass, then 
a decrease in biomass as fermentation tended to 
termination (Table 3).
Table 2: Effect of  fermentation on the pH and titrable acidity of  wine from three tea infusions
FERMENTATION 
 Days pH Titrable acidity (as Tartaric acid)
  Lipton tea wine Top tea wine Highland tea wine Lipton tea wine Top tea wine Highland tea wine
 By Cy Py By Cy Py By Cy Py By Cy Py By Cy Py By Cy Py 
 0 3.90 4.00 4.38 3.88 4.03 4.35 3.89 4.00 3.79 0.03 0.015 0.015 0.03 0.015 0.015 0.03 0.015 0.015
 1 3.26 3.96 3.32 3.12 4.00 3.39 3.19 3.95 3.25 0.03 0.015 0.015 0.03 0.015 0.015 0.03 0.015 0.015
 2 3.32 3.98 3.44 3.18 4.02 3.44 3.22 4.21 3.27 0.03 0.015 0.015 0.03 0.015 0.015 0.03 0.015 0.015
 3      3.24 3.53 3.41 3.10 3.62 3.41 3.17 4.21 3.17 0.03 0.015 0.015 0.03 0.015 0.015 0.03 0.015 0.015
 5      3.23 3.41 3.16 3.09 3.19 3.33 3.15 3.48 3.13 0.03 0.015 0.015 0.03 0.015 0.015 0.03 0.015 0.015
 7    3.22 3.38 3.14 3.07 3.13 3.19 3.14 3.24 3.10 0.03 0.015 0.015 0.03 0.015 0.015 0.03 0.015 0.015
 9      ND 3.16 3.10 ND 3.07 3.12 ND 3.09 3.10 ND 0.015 0.015 ND 0.015 0.015 ND 0.015 0.015
11     ND ND 3.08 ND ND 3.11 ND ND 3.09 ND ND 0.015 ND ND 0.015 ND ND 0.015
By1, Sacharomyces cerevisiae By1; Cy43, S. cerevisiae Cy43; Py6, S. cerevisiae Py6; ND, Not determined
Table 3: Microbial count of  fermenting must of  tea infusion during wine production
FERMENTATION 
 Days                                                                     Colony counts
                     Lipton tea wine Top tea wine Highland tea wine
 By Cy Py By Cy Py By Cy Py
0 ND ND ND ND ND ND ND ND ND
1 8.35 x 104 6.10x104 2.70x104 4.00x104 8.80x104 8.90 x 104 5.90 x 104 10.60 x 104 2.25 x 104
2 8.75 x 104 15.70 x 104 1.60 x 104 6.85 x 104 9.75 x 104 11.30 x 104 8.00 x 104 16.20 x 104 16.95 x 104
3 3.60 x 104 15.45 x 104 2.40 x 104 4.90 x 104 9.15 x 104 4.35 x 104 4.70 x 104 10.75 x 104 10.00 x 104
5 3.10 x 104 13.90 x 104 9.90 x 104 2.10 x 104 8.80 x 104 6.50 x 104 3.75 x 104 9.40 x 104 7.40 x 104
7 2.65 x 104 9.90 x 104 7.75 x 104 9.90 x 104 4.10 x 104 8.10 x 104 3.15 x 104 5.50 x 104 6.90 x 104
9 ND 6.70 x 104 3.35 x 104 ND 3.75 x 104 7.15 x 104 ND  4.85 x 104 6.40x104
11 ND ND 2.95 x 104 ND ND 5.60 x 104 ND  ND 5.35 x 104
By1, Sacharomyces cerevisiae By1; Cy43, S. cerevisiae Cy43; Py6, S. cerevisiae Py6; ND, Not determined
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Only wines that attained an alcohol level of  
between 8% – 14%   were used for sensory analyses 
because those are the wines that can be classified as 
table wines. Only Top tea Cy43, Top tea (By1) and 
Highland tea By1 were compared with the standard 
wine. 
Conclusion
Sensory analyses showed that the different types 
of  tea used in the production of  the wines are 
not significantly different except in clarity, where 
Highland tea is significantly different from Top 
tea but which are not significantly different from 
each other. The effect of  the yeast strains used in 
the production of  the wines showed significant 
difference. Baker’s yeast performed better than 
the other yeast isolates in the level of  alcohol 
produced.
Table 4:  The sensory qualities of  produced wine
Yeast  Colour  Clarity Appearance Taste Aroma General
      acceptance
Pink lady (control) 4.00a 5.00a 4.00a 3.00a 4.00a 4.00a
Top tea Cy43 2.80c  2.00 c 2.53b 2.80ab 2.60b 4.00a
Top tea (By1) 3.06b 2.66b 2.86b 2.60b 2.26b 2.66
Highland tea By1 4.13a 3.63a 3.86a 3.06a 3.73a 3.73a
Means with the same alphabetical letter(s) for each parameter do not differ significantly based on Duncan multiple 
range test (DMRT) at p < 0.05.
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